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Recent Quantitative Studies
in Newark Basin

- Regional Aquifer Studies (USGS)
- Penn. & NJ Superfund Sites (EPA, DEP)
- NAWC West Trenton (U.S. Navy)

- Rutgers Golf Course, Piscataway Twp.

Investigations

- Geophysical logging

- Water-level maps and monitoring

- Aquifer tests: multi-well and single-well
packer tests

- Ground-water flow and contaminant
transport simulations

DIPPING GEOLOGIC UNITS

Highly Heterogeneous




Logs for well Mg-68

el TEEE oo WM
P W wms  m  mm " wewmm e
NONPUMPING = ||
v am
INFLOW mi IL_ . I |
outFLow ¥ F_ g t | |
oa il ] i |
£ t l
7 { |
< 1 !
F4 L \
. } - — ~—
|
\
§ 3 ' l
£ f \.

Packer Test in Open Borehole

CONCEPTUAL MODEL OF DIPPING BEDS
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Structure in GW Model

- Slug Test - Homogeneous
- Packer Test - Homogeneous Layers

- Aquifer Test - Homogeneous,
Layers, Anisotropy, Simple
Structure (Wedge)




Scale & Complexity of GW Models

Site Flow Model - Heterogeneous,
Multi-layer, w/ Structure

Dipping Beds as Stair Step

Dipping Layers as Model Layers
Regional - Anisotropy, Fewer
Layers, More Homogeneous

REGIONAL MODEL STRUCTURE

Aquifer System
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EXPLANATION

LINE OF EQUAL DRAWDOWN-Interval 4 feat
STRIKE AND DIP OF BEDDING

WELL LOCATION AND DRAWDOWN, IN FEET

REGIONAL GROUND-WATER-FLOW MODEL GRID

Major Axes Aligned with
Regional Strike & Dip

Callibrated to Synoptic
Water Levels &
Streamflow, Average
Pumping

Anisotropy about 10:1
Max T about 3,000 ft2/d

K — Brunswick >
Lockatong > Weathered
(Saprolite)

Local-Scale Model Areas within Regional-Scale Model
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. Hydraulic Head Distribution
- and Ground-water Flow Paths
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Simulated Drawdown at Depth of Pumping
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Analytical — Neuman 2
Aquifer

Aquifer Test Analysis

Numerical — Stairstep
Dipping Aquifer

Aquifer Test Analysis

Numerical — Stairstep Dipping Aquifer
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Bed orientation
determined from
log correlation

Strike: N.40-62° E.
Dip: N.8-12°W.

Dipping Layers — 2 Aquifer Tests
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Packer Testing - High-K Water-Bearing Zones
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Generalized Plume Cross-Section
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SIMULATED DRAWDOWN
NP-21 PUMPING 400 GPM
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COMPARISON OF CAPTURE AREAS FROM
REGIONAL MODEL AND LOCAL-SCALE MODEL

Contributing area
using local-seale mode
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Structure in GW Model - NOW

= 2D Single Layer, Anisotropy - No Longer
Used

= Multi-Layer, Anisotropy - Still Useful for
Regional Simulation

= Dipping Beds as Stair Step - No Longer
Used

- Dipping Layers as Model Layers - Most
Realistic, used for Site Scale

« Driven by Measurements, including
Contaminants & Tracers

Structure in GW Model - SOON

- Dipping Layers

« Zonation within High-K and Low-K
Beds, Faults

- Embedding of Site Models in
Regional Models

« Common Calibration Approach for
Field Tests and Regional Flow

Detailed Hydrogeologic Framework, NAWC West Trenton




